While dining out, your phone buzzes. As you reach for it, your friend's look reminds you this is rude. How do you manage to stop mid-reach? People must often stop themselves during ongoing actions -when making insensitive comments, reaching for tempting desserts, or sending emails without promised attachments. Poor response inhibition during childhood predicts reduced academic achievement, health, and income later in life (Blair & Razza, 2007; Moffitt et al., 2011) . Deficits in response inhibition are associated with developmental disorders such as ADHD and autism (Alderson, Rapport, & Kofler, 2007; Luna, Doll, Hegedus, Minshew, & Sweeney, 2007) . Thus, understanding and improving response inhibition and its development are of prime importance.
Most theories of response inhibition focus on cognitive and neural processes specialized for stopping per se. For example, interrupting the reach for a phone may depend most on processes specialized for inhibiting motor output. Such motoric stopping has been posited as a function of the right inferior frontal gyrus (rIFG) (Aron & Poldrack, 2006; Aron, 2011; Chambers, Garavan, & Bellgrove, 2009) . rIFG is activated by the Stop-Signal task, in which participants perform a simple choice reaction task (e.g., pressing once on the same side as a target) unless a stop signal appears, in which case responses must be withheld (Verbruggen & Logan, 2008) . rIFG activation is negatively correlated with the latency of response inhibition (Aron & Poldrack, 2006; Rubia, Smith, Brammer, & Taylor, 2003) . Conversely, response inhibition is slowed when rIFG is damaged (Aron, Fletcher, Bullmore, Sahakian, & Robbins, 2003) or temporarily deactivated (Chambers et al., 2006) . However, recent work demonstrates the importance of monitoring the environment for contextual cues that signal the need to change action (Chatham et al., 2012; Dodds, Morein-Zamir, & Robbins, 2011; Hampshire, Chamberlain, Monti, The practice of stopping helps children to stop 4 Duncan, & Owen, 2010; Sharp et al., 2010) . Interrupting the reach for a phone may depend most on successfully monitoring for relevant signals, like a friend's disapproval. Evidence comes from tasks with different motoric demands but matched context-monitoring demands (e.g., Stop-Signal vs. a task that requires pressing a second time if a signal appears). Signatures of response inhibition (e.g., rIFG activation, relevant event-related potentials, and pupillometric measures) more closely track monitoring demands than motoric-stopping demands, and behavioral measures of context-monitoring efficacy, but not stopping efficacy, predict both response inhibition performance and associated rIFG activation (Chatham et al., 2012) .
The present studies test a counterintuitive implication of this account for intervention: The practice of responding a second time if a signal appears should improve the subsequent ability to stop when the same signal appears, because of the common demand to monitor for the signal and despite the mismatch in trained motor actions. By way of analogy, imagine trying to improve a child's inhibition of hitting a playmate by first teaching that child to monitor for a relevant environmental signal, such as a disapproving adult, and to then hit the playmate twice! We tested this prediction in children, given greater trainability in childhood (Wass, Scerif, & Johnson, 2012) , and suggestions that interventions in childhood are influential for outcomes (Diamond & Lee, 2011) . We focused on 7-to 9-year-old children because they can engage control proactively (Chatham, Frank, & Munakata, 2009) , and should therefore benefit from practice monitoring for signals before they appear.
Experiment 1
In Experiment 1, 7-to 9-year-old children practiced either motoric stopping, with an attempt to minimize context monitoring demands, or context monitoring with no stopping demands. A third group practiced neither monitoring nor stopping but 
Methods

Participants
Study participants included 88 7-to 9-year-old children in Experiment 1 (mean age = 8.4 years, SD = 0.5; 48 boys and 40 girls). Parental informed consent and children's assent were obtained prior to participation. Children received small prizes and parents received $5 compensation for travel.
Materials and Procedure
All participants were tested individually in a 1-hour session. Children completed three experimental tasks, while the parent sat behind them.
Initial assessment of response inhibition (10 min.). Response inhibition was
first assessed by digit identification accuracy on an Antisaccade task. Antisaccade and Stop-Signal performance correlate, and both tasks load onto the same latent factor in adulthood (Miyake et al., 2000; Friedman et al., 2008) . (The Stop-Signal task was not used here to avoid interference between an initial experience with the task and later practice or test performance.) Children sat 60 cm from the screen and fixated a centrally presented cross. After a variable delay (ranging from 1500 and 3500 ms), a black square appeared on one side of the screen for 350, 375 or 400 ms, followed by a digit on the opposite side for 150 ms, which was then masked. Given this rapid timing, successful digit identification required inhibiting fixating the initial stimulus in order to quickly look in the opposite direction to identify the digit. The practice of stopping helps children to stop 9 as independent variable and age as a covariate. Significant effects were further probed with Bonferroni-corrected contrasts.
Results and Discussion
Practice influenced inhibitory control, as indicated by all three estimates of SSRT distributions, µ: F (2, 84) = 13.25, p < .001, η This relation between improvement during practice and response inhibition at test suggests a way to increase the effectiveness of context-monitoring practice. Faster responding over the course of practice likely reflects children learning to monitor while engaged in responding, as opposed to monitoring for relevant cues and engaging in responding only after the cue has appeared or is unlikely to. Monitoring while engaged in action (i.e., after action initiation) is crucial for successfully inhibiting an ongoing action at test. Therefore, context-monitoring practice should be even more effective at improving response inhibition if children can be further encouraged during practice to monitor for the cue while engaged in responding.
Experiment 2
We built on the dose-response relationship between improvement during
Context-Monitoring practice and response inhibition to optimize practice in Experiment 2. We tried to encourage children to learn to monitor while engaged in responding, by making the cue transient and increasing time pressure on the first press. We predicted that this new condition should reduce modal SSRTs at test relative to the conditions from Experiment 1.
Method Participants, Materials and Procedure
Thirty-two children participated in Experiment 2 (mean age = 8. whereas that on the second press was decreased (1.2 × the child's mean RT) in order to encourage children to engage in responding quickly on the first press while keeping overall time pressure constant. Second, the banana flashed brown for 100 ms before turning back to yellow (instead of remaining brown) to encourage constant monitoring while engaged in responding.
Results and Discussion
ANOVAs including all four conditions showed effects of condition on all three SSRT estimates, µ: F (3, 115) = 35.18, p < .001, η 
General Discussion
These studies demonstrate that children's response inhibition can be improved through practice monitoring for contextual cues that signal the need to change action.
The practice of context monitoring while engaged in action improved subsequent Of note, after practice with stopping, and even more so, monitoring, advantages in the leading edge of the SSRT distribution (µ estimates) were accompanied by elevated tails (τ estimates). Thus, practice yields faster modal response inhibition, increasing the large proportion of trials that fall within the adult range of SSRTs (roughly 100-300 ms); however, it is also associated with an increase in the small proportion of extremely long SSRTs (>500 ms), which may reflect occasional neglect of the stopping goal (e.g., due to increased fatigue), especially if the cue has become associated with going again. Such tradeoffs could only be revealed by recent methodological advances in estimating SSRT (Matzke et al., 2012 ).
These findings reveal that monitoring for relevant contextual cues is critical to developing inhibitory control and suggest promising new directions for interventions. To complement the frequentist analysis of the subject-specific posterior means from BEESTS presented in the main text, we also conducted a simple Bayesian analysis of the group posterior estimates from BEESTS. For each parameter we calculated a posterior density plot of its difference at each iteration of each chain across each pair of conditions; we then calculated the proportion of this density plot that lay entirely on one side of zero. This proportion represents a simple estimate of the rational belief that, given the data we observed and a uniform prior, the true value of the difference between conditions lies on one side of zero. (Although Bayesian analyses can offer support in favor of "null" effects, below we focus on testing hypotheses regarding differences across conditions).
With respect to µ SSRT (Supporting Figure 1A) , the model indicates support for extremely strong beliefs of higher µ SSRT in Control condition than in any other With respect to τ SSRT (as shown in Fig. S1B ), strong evidence was found only for a few differences. First, the largest τ SSRT was in the simultaneous condition (90%, 95%, and 78% of the posterior densities lie outside zero as compared with control, stopping practice; and context monitoring practice, respectively). Somewhat weaker evidence indicates that τ SSRT was larger in the context-monitoring condition than in the control (84%) and stopping (79%) conditions. By contrast, comparatively strong evidence for null effects of our experimental manipulations were observed on the other measures, given the largely overlapping posterior densities for those parameters (as illustrated in panels C-F of Fig. S1 ).
